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Growth of Scaevola plumieri (L.) Vahl, a coastal dune 
pioneer species, showed seasonal variations in leaf 
appearance and abscission . Generally more leaves were 
produced and shed in the warmer months than in the 
cooler months. However, rate of leaf appearance exceeded 
rate of leaf abscission in summer, while in winter the 
reverse applied. Leaves produced in winter showed greater 
longevity than summer leaves. Flowering commenced in 
October and all ripe fruits had been shed by March. 
Maximum seed germination appears to take place during 
December/January. 
S. Afr. J. Bot. 1986, 52: 43-46 
Groei van Scaevola plumieri (L.) Vahl, 'n kusduinpionier· 
spesie, het seisoensvariasies ten opsigte van blaar· 
verskyning en afsnoering getoon . Oor die algemeen is meer 
blare tydens die warmer as die koeler maande gevorm en 
afgesnoer. Nietemin het die tempo van blaarverskyning die 
van afsnoering in die somer oortref, terwyl dit in die winter 
net andersom was. Winterblare het 'n Ianger lewensduur 
gehad as die wat in die somer verskyn het. Blomtyd het in 
Oktober begin en teen Maart was al die ryp vrugte 
afgewerp. Dit wil voorkom of maksimum saadontkieming 
gedurende Desember/Januarie plaasvind . 
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Introduction 
Scaevola plumieri (L.) Vahl, probably the most common dune 
pioneer on the Natal coast, is a sturdy shrub which is 
responsible for stabilizing shifting sands and building dunes 
on the sea shore. In spite of the importance of S. plumieri 
in creating and maintaining a stable environment along our 
shore line, little research appears to have been conducted on 
this species. Consequently a pilot trial to provide information 
on its growth and reproduction during the period of a year 
was initiated at Beachwood in November 1975. Although it 
was originally intended that the study should be more compre-
hensive and of longer duration, damage to the experimental 
area by beach buggies and by wave erosion brought the trial 
to a premature end after approximately twelve months . 
Methods 
The study was conducted in the Beachwood Nature Reserve 
at the mouth of the Mgeni River which enters the sea at 
Durban. The sand dunes lie roughly in a NE- SW direction, 
parallel to the coast between the sea and a mangrove swamp 
lining the Beachwood stream. 
On 21 November 1975 leaves were randomly marked on 
30 S. plumieri stems on the landward face, seaward face and 
crest of a dune. Thereafter at four-weekly intervals until 21 
November 1976, observations were made on these stems to re-
cord the appearance of new leaves, abscission of senescent 
leaves, and flowering and fruiting behaviour. Initially all leaves 
on a stem were marked on the lower surface with a koki pen 
after preliminary observations had shown that this method 
had no deleterious effects on the heavily cuticularized surfaces. 
As a standard procedure at each subsequent observation all 
new leaves that had reached approximately half the area of 
a mature leaf, were marked similarly. All appearance and 
abscission rates of the leaves were calculated on the basis of 
a four-week period. At each observation detailed phenological 
observations on the experimental plants were made to record 
flowering and fruiting behaviour. Surrounding areas were 
examined to assess the validity of these observations which 
were also confirmed by frequent field observations subsequent 
to the termination of this project. Leaf areas were measured 
by drawing the outline of the leaves on to squared paper. Air 
temperatures and wind speeds were obtained with a shaded 
thermometer and fan-type anemometer respectively at the time 
of the observations which were normally made in the middle 
of the day. 
Results 
Leaf appearance and abscission 
Originally it was intended that the data for the three aspects, 
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Figure I Trends in leaf appearance and abscission during a one-year period. 
viz. seaward, landward and crest, should be treated separately. 
However, an analysis of variance of the leaf appearance and 
leaf abscission data revealed that there were no significant 
differences (P < 0,01) due to aspect. In the absence of any 
significant difference these data were combined and trends 
in leaf appearance and abscission are presented graphically 
in Figure I. 
The results of an analysis of variance of the combined data 
for the different months of the year are presented in Tables 
I and 2. In the above tables means have been· arranged in 
descending order. Two means not underscored by the same 
line are not significantly different and those underscored by 
the same line are significantly different. Each set of lines 
differentiates between the 507o and I% levels of significance 
(Rayner 1969). 
From November to the end of April significantly higher 
rates of leaf appearance were recorded than between June and 
the end of September when rates were low. Results for 
October were intermediate between the higher summer and 
lower winter values. 
A significantly higher rate of leaf abscission was recorded 
during the period from November to April, in comparison 
to the rest of the year, with one exception (30 July). However, 
the trend in leaf abscission was not as ~lear as in the case 
of leaf appearance. 
Although it was not possible to calculate the longevity of 
leaves recorded at marking dates beyond 7 May, because most 
of these leaves had not abscised, results for the period to that 
date showed a steady increase in longevity from 21 November 
(Figure 2). Therefore leaves produced in summer had a shorter 
lifespan than those appearing in winter, a trend also reported 
by Pammenter (1983). 
From Figure 1 it is apparent that in the summer months 
the rate of leaf appearance exceeded leaf abscission, while in 
the cooler months the reverse generally applied. This resulted 
in an increase in the number of leaves per stem in summer, 
followed by a decrease until October, when the ratio once 
again started increasing. The highest value of 15,5 leaves per 
stem which was recorded on 12 March was significantly 
different (P < 0,01) from the lowest value of 13,3 which was 
Table 1 Mean rates of leaf appearance at different times of the year(mean leaf number/4-week period) 
Observation dates 19/ 12 13/2 12/ 3 16/ 1 21 / 11 7/ 5 9/ 4 22/ 10 2/7 27/ 8 24/ 9 30/7 4/ 6 
Mean leaf number 3,70 3,60 3,50 2,97 2,93 2,87 2,70 2,47 2,23 1,90 1,87 1,80 1,63 
50Jo level 
1% level 
Table 2 Mean rates of leaf abscission at different times of the year (mean leaf number/4-week period) 
Observation dates 9/ 4 12/ 3 19/ 12 21 / 11 13/ 2 16/ 1 30/7 24/ 9 4/ 6 7/ 5 2/7 27/ 8 22/ 10 
Mean leaf number 3,77 3,40 3,37 3,17 3,13 2,63 2,63 2,43 2,40 2,17 2,07 1,83 1,47 
5% level 
1% level 
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Figure 2 Longevity of leaves produced during the period 
21 / 11 /75 - 7/ 5/76. 
reached on 24 September. 
While there was no difference in leaf appearance and 
abscission due to aspect, significantly larger leaf areas 
(P < 0,01) were recorded from the seaward face. On 21 
November mean leaf areas of 31,5, 42,0 and 31,5 cm2 were 
measured on the youngest mature leaf on each stem from the 
landward face, seaward face and crest respectively. Because 
it was not possible to measure the area of all leaves on the 
stem, it was decided to use that leaf as the standard as it would 
have been produced at approximately the same time of the 
year on all stems. 
Reproductive behaviour 
By the end of August a few flower buds were making their 
appearance and a month later flower buds were numerous 
and well developed. Flowering commenced in October and 
in November the plants were in full flower although unopened 
buds were still present. By mid-December buds and flowers 
were still in evidence, but the peak of flowering was over and 
umipe fruits were present. In mid-January fruits were mature 
and already many of the fertile branches had shed their fruits 
and were dying back. Fertile branches bore from one to seven 
fruits, although some fruits were clearly malformed and/ or 
infertile. Ripe fruits persisted on the plants until mid-February 
although most fruits had dropped by that time. In March there 
was no evidence of fruits on the plants. 
Germination of seeds appeared to take place mainly in 
December/January following fruiting (i.e. after approximately 
one year), although some did germinate even earlier. This 
behaviour was confirmed by field observations at other points 
along the coast belt. Usually seeds rolled down to the base 
of the dune, became buried in the shifting sands, and then 
germinated at the above time. Germination at the base of the 
dunes might be favoured by the more favourable water 
relations there. 
Aspect was shown to have an influence on reproduction. 
Almost no flowering occurred on the landward face of the 
dune, most flowering occurred on the crest while the 
behaviour on the seaward face was intermediate between the 
two extremes. 
Discussion 
Seasonal variations in leaf appearance were marked and in 
this respect S. plumieri appears to behave in a similar way to 
other coastal species (Steinke & Charles 1984). Although the 
figures in this study were lower than those obtained by Pam-
menter (1983) on the Zululand coast, the same trends are 
evident. While the most significant seasonal influence was 
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probably that of temperature, total radiation might also have 
been important. This seasonality of leaf appearance suggests 
that the plants would not be very effective in combating move-
ment of windblown sand during the period of slow growth. 
However, a survey of wind regimes along the Natal coast 
between Port Shepstone and Louis Botha airport (Lambert 
1981) has shown that the spring and summer months are the 
windiest. Fortunately these coincide with the time when S. 
plumieri is best able to respond in terms of growth. 
Leaf shedding behaviour is interesting. The fact that leaves 
appearing in summer are on the plants for a shorter period 
than leaves produced in the cooler months ensures that the 
plants carry decreasing numbers of leaves per stem during the 
cooler months when radiation levels are lower. During the 
summer months when radiation levels are high and there are 
more demands for photosynthates for reproduction, the plants 
have more leaves per stem. 
Although differences in leaf area and flowering behaviour 
due to aspect were indicated, other recorded parameters 
showed no significant differences. Air temperature measure-
ments at intervals during the study revealed highest values on 
the landward face with intermediate values on the crest. For 
example, for the period December to April mean temperatures 
were 31,2°C, 29,8°C and 28,3°C for the landward, crest and 
seaward aspects respectively. Wind speeds were invariably 
highest on the crest with the landward and seaward slopes 
protected to some extent from NE and SW winds respectively. 
While conditions would appear to be less favourable for 
growth on the crest and landward face than on the seaward 
face, it is perhaps not surprising that there were no differences 
in leaf appearance. Hillary (1947) has shown that a single plant 
may be responsible for building a dune. In this study, 
therefore, all the recordings were carried out probably on only 
one plant and this would have tended to mask differences 
in growth conditions. 
While the S. plumieri community has an important role 
in stabilizing shifting sarids, from field observations it is 
evident that the sparse cover provided by the species and the 
relatively slow recovery of plants after mechanical damage 
make the community extremely vulnerable. As the vegetation 
especially of our coastal areas is being subjected to increased 
human pressures, it is essential that adequate measures should 
be taken to protect this important community. As a basis for 
protective measures more information is needed for a longer 
period of time than was possible in this study. Information 
on the extent to which covering of shoots by shifting sand 
modifies growth responses at different times of the year would 
also be meaningful. 
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